Structural studies on bio-active compounds. Part XIV. Molecular modelling of the interactions between pentamidine and DNA.
Molecular mechanics modelling was carried out on the antimicrobial aromatic diamidine, pentamidine, bound to the minor groove of several AT-rich DNA octamers. The pentamidine molecule was found to span four base pairs, with its highly charged amidinium groups forming hydrogen bonds to the O2 of thymine or the N3 of adenine, but not to the backbone phosphate groups. The mean binding energy of the pentamidine-DNA complexes was -52 kcal/mol, of the same order as that of berenil-DNA complexes. There was no significant energy difference between those models which contained GC base pairs and those which did not. The presence of bound pentamidine resulted in some distortion of helix geometry involving helix opening towards the minor groove in most cases and a decrease in the number of residues per turn.